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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Simply and offer laminated optical disc and manufacturing 
method and deviee which possess quality which is superior 
with producible . 

[Means to Solve the Problems] 

It pastes together 1 st and 2nd transparent substrate with 
adhesive layer of optical transparency , at same time has 
information recording layer of at least one optical dise 
putting, aforementioned adhesive layer to have viscosity of 10 
- 5000 cps , be formed from theaforementioned first substrate 
and adhesive preeursor whieh is applied to at least one 
onaforementioncd second substrate by radiation euring , at 
same time, As possessed elastic storage modulus of 1.0 X 
10<sup>4</sup>~1.0X 10<sup>7</sup> dynes/cm 
<sup>2</sup> with gel fraction and 25 deg C of 50%or 
more , or replacing to adhesive layer , you use adhesive agent 
layer of radiation curable adhesive precursor derivation which 
possesses viscosity of 500 - 10000 cps , in order toexpose to 
high pressure before irradiation adhesive precursor in 
comparison with atmospheric pressure , configuration you do. 
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[Claim(s)] 
[Claim I] 

adhesive layer of optical transparency whieh pastes first 
transparent substrate and second transparent substrate and 
theaforementioned first substrate and aforementioned second 
substrate and combination itdoes and, 

Aforementioned first substrate and aforementioned second 
substrate and information recording layer of at least one 
which is provided between aforementioned adhesive layer 
and,having, in laminated optical dise which becomes, 

Aforementioned adhesive layer ? has viscosity of 10 - 5000 
cps , is formedfrom aforementioned first substrate and 
adhesive precursor which is applied to the at least one on 
aforementioned second substrate by radiation curing , at same 
time, the laminated optical disc . which designates that 
aforementioned adhesive layer has had elastic storage 
modulus of L0 X 1 0<sup>4</sup> -1.0X 10<sup>7<^sup> 
dynes/cm <sup>2</sup> with gel fraction and 25 deg C of 
50% or more as feature 

[Claim 2] 

first transparent substrate and, 
second transparent substrate and, 
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adhesive agent layer of optieal transparency whieh pastes 
aforementioned first substrate and theaforementioned seeond 
substrate and combination it does and, 

Aforementioned first substrate and aforementioned second 
substrate and information recording layer of at least one 
which is provided between aforementioned adhesive agent 
layer and,having, in laminated optical disc which becomes, 

Aforementioned adhesive agent layer , to be formed from 
radiation curable adhesive precursor which possesses 
viscosity of 500 - 10000 cps where hardening is pulled up by 
the irradiation and, aforementioned first substrate and 
aforementioned second substrate through aforementioned 
adhesive precursor , be connected, at same time, 
theaforementioned adhesive precursor , before irradiation , 
Between aforementioned first substrate and aforementioned 
second substrate the laminated optica] disc . which designates 
that it is exposed to high pressure incomparison with 
atmospheric pressure as feature 

[Claim 3] 

adhesive layer and aforementioned first substrate and 
aforementioned second substrate of optical transparency 
which pastes first transparent substrate and second transparent 
substrate and aforementioned first substrate and 
aforementioned second substrate and combination it does and 
the information recording layer of at least one which is 
provided between aforementioned adhesive layer having, with 
manufacturing method of laminated optical disc which 
becomes, 

In surface of at least one of aforementioned first substrate and 
theaforementioned second substrate , step, which applies 
adhesive precursor which had the viscosity of 10 - 5000 eps 

Irradiating radiation to aforementioned adhesive precursor 
directly, gel fraction 50% or more and only step, which forms 
adhesive layer which designates elastic storage modulus with 
25 deg C as 1.0 X 1 0<sup>4</sup> ~L0X 10<sup>7</sup> 
dynes/cm <sup>2<Aup> and, 

Aforementioned first substrate and aforementioned second 
substrate through theaforementioned adhesive layer , 
including step, which is pasted togetherunder vacuum , 
manufacturing method . of laminated optical disc which 
designates that itbecomes as feature 

[Claim 4] 

adhesive agent layer and aforementioned first substrate and 
aforementioned second substrate of optical transparency 
which pastes first transparent substrate and second transparent 
substrate and aforementioned first substrate and 
aforementioned second substrate and combination it does and 
the informal ion recording layer of at least one which is 

u-. -,ju . 
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provided between aforementioned adhesive ageni layer 
having, with manufacturing method of laminated optical disc 
which becomes, 

In surface of at least one of aforementioned first substrate and 
theaforementioned seeond substrate , step, which applies 
radiation curable adhesive precursor whichpossesses viscosity 
of 500- lOOOOcps 

Aforementioned first substrate and aforementioned second 
substrate step, whichwith aforementioned adhesive precursor 
between those substrate is superposed under vacuum 

While maintaining state where aforementioned first substrate 
and theaforementioned second substrate and aforementioned 
adhesive preeursor repeat theaforementioned adhesive 
precursor and, can be brought together, irradiating the 
radiation to step, and aforementioned adhesive precursor 
which it exposes tohigh pressure , in comparison with 
atmospheric pressure hardening, Aforementioned first 
substrate and aforementioned second substrate through 
theaforementioned adhesive agent layer , including step, 
which is pasted together,manufaeturing method . of laminated 
optical disc which designates that it becomes as feature 

[Claim 5] 

adhesive agent layer and aforementioned first substrate and 
aforementioned second substrate of optical transparency 
which pastes first transparent substrate and second transparent 
substrate and aforementioned first substrate and 
aforementioned second substrate which possess opening in 
the central portion and combination it does and information 
recording layer of at least one which isprovided between 
aforementioned adhesive agent layer having, in facility of the 
laminated optica! diss which becomes, 

vacuum chamber , which accommodates (1) aforementioned 
first substrate and theaforementioned second substrate , to 
predetermined pressure can be reduced 

first shaft , which possesses (2) aforementioned first substrate 
and end which supports one side of aforementioned second 
substrate with periphery of aforementioned opening , inside 
aforementioned vacuum ehamber and, 

We to have second shaft , which possesses (3) aforementioned 
first substrate and end which supports other of 
aforementioned second substrate with periphery of 
aforementioned opening , inside aforementioned vaeuum 
chamber , at that occasion, 

tip portion of end of aforementioned first shaft and 
theaforementioned second shaft , is arranged inside opening 
of theaforementioned first substrate and aforementioned 
second substrate , 
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at least one of aforementioned first shaft and aforementioned 
second shaft opposing, end of aforementioned first shaft and 
aforementioned second shaft approaehing, in order to be able 
to stick aforementioned first substrate and aforementioned 
second substrate , facility . of laminated optica) disc which 
hasbecome movable , designates thing as feature 

[Claim 6] 

facility . of laminated optical disc which is stated in Claim 5 
which designates that aforementioned adhesive agent layer is 
adhesive layer as feature 

[Claim 7] 

While aforementioned vacuum chamber , aforementioned first 
substrate and theaforementioned second substrate and 
aforementioned adhesive precursor repeating 
theaforementioned adhesive precursor and, maintaining state 
which it can bebrought together, facility . of laminated optical 
disc which is stated in Claim 5 or 6 which connects press in 
order to expose to high pressure , incomparison with 
atmospheric pressure designates thing as feature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention, it regards optical disc , when furthermore you 
express indetail, it regards laminated optical disc which 
possesses structure which pastes together 2 substrate . 

As for this invention, in addition, it regards method and 
device which produce laminated optieal disc a this way. 

[0002] 

[Prior Art] 

Recently, attendant upon development of multimedia , it is 
designedin such a way that with even data of image and audio 
itis treated with digital signal . 

Generally, image and audio because it has possessed many 
information amount , adjusting to that, need recording 
medium of large capacity *high density . 

As this recording medium , DVD whieh it can correspond to 
also future large capacity trend *high densification (digital 
Versatile disk ) and optical disc like CD (eornpact disk ) is 
observed, 

[0003] 

As for optieal disc , there is many a thing which configuration 
is done byth rough recording layer which records information 
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sticking 2 transparent substrate . 

method whieh pastes together 2 substrate is diselosed, for 
example Japan Unexamined Patent Publication Hei 1- 
276447diselosure , Japan Unexamined Patent Publication 
Showa 61-292244discIosure , Japan Unexamined Patent 
Publication Showa 63-49424disclosure and electronic 
material (Vol.35, N0.6, 46-49, 1996 ), "double-sided tape 
whieh is used for pasting together DVD ". 

Especially, with method which is stated in electronic material 
magazine.installing two-sided adhesive tape in one or both of 
2 substrate , sticking, you obtain the optical disc with pressure 
fixing . 

[00D4] 

But, as for above-mentioned method which uses two-sided 
adhesive tape , as pointedout even in aforementioned 
electronic material magazine, various improvement 
isneeessary from viewpoint of workability . 

With namely, this method , other than work of stieking 
two-sided adhesive tape , release liner it peels off, because it 
needs that two-sided adhesive tape is cut off in desired 
shape ,it makes step complicated, as a result, there is a 
tendency whichinereases production eost , 

In addition, this method , in case of installation of two-sided 
adhesive tape , when stress has remained in tape , has had 
deficiency that substrate curves in. 

[0005] 

On one hand, as in Japan Unexamined Patent Publication Hei 
8-161771 disclosure diselosed in representative , method 
whichdoes not use two-sided adhesive tape is proposed. 

namely, this method through adhesive precursor of ultraviolet 
light (UV ) curing type whieh was formed inplace of 
two-sided adhesive tape , with spin coating method 2 
UVtransparenl substrate after sticking, through the substrate , 
UV illumination doing in adhesive precursor , forms 
transparent adhesive agent layer . 

[0006] 

It is something which by way, starts being marketed recently 
in publicly known optical disc of various type , but 2 
information recording layer of reflective type and 
semi transparent type, through transparent adhesive agent 
layer , it provides on substrate , record & reading of 
information of those information recording layer there is a 
optical disc (Also DVD -9 is ealled ) of one surface 
regeneration 2 layers typewhich from one side is made 
possible. 

Following to method which is stated in Japan Unexamined 
Patent Publication Hei 8-16 1 77 1 disclosure which inscribed 
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optical disc a this way, when it produces, adhesive agent 
layer , through recording layer of semitransparent , is formed 
by fact that UV is irradiated to adhesive precursor . 

Generally, adhesive agent layer of optical disc a this way is 
used in order tostick substrate > laser beam of for example 
optieal head , in order to gather on the reflective type 
recording layer of bottom layer through recording layer of 
semitransparent , is necessary the configuration to be done, 

namely, adhesive agent layer not only it is a uniform , as 
optieal spacer which possesses thefixed thickness has 
necessity to be functional. 

[0007] 

But, adhesive precursor of this optical disc which is disclosed 
in Japan Unexamined Patent Publication Hei 
8-161771 disclosure , aspoinled out even with Japan 
Unexamined Patent Publication Hei 8-306077diselosure , has 
had problem that gives the thickness scatter where adhesive 
agent layer is large to radial direction of optical disc . 

If it curves, temporary?, as for adhesive precursor of this kind, 
in orderthrough recording layer of semitransparent , to 
irradiate UV to adhesive precursor ,as for light source output 
of UV considering absorption of the UV with recording 
layer , you must increase above necessity. 

Therefore, only optical dise where optical properties and yield 
decrease iteannot acquire a possibility where there is. 

[0008] 

Furthermore adding, adhesive precursor of kind of type which 
you insenbedas pointed out in Japan Unexamined Patent 
Publication Hei 9-3201 2 9disclosurc , when for pasting 
together substrate the adhesive ageni layer is formed with UV 
hardening of adhesive precursor , has had problem that gas 
bubble which in adhesive agent layer derives in air in 
atmosphere mixes. 

Because mixture of gas bubble to in adhesive agent layer 
adverse effeet is eausedto quality of optical dise which is 
acquired, as disclosed in the for example Japan Unexamined 
Patent Publication Showa 61-292244disclosurc , you can 
think that method which is done adhesive agent layer it 
isthrough pasting together substrate in in vacuum or under 
vacuum environment is adopted. 

Really, when it pastes together substrate with method a this 
way, air ean prevent fact that gripping it is done between the 
substrate , but, it does not become with full-length solution . 

Because because, as for mixture of gas bubble to in adhesive 
agent layer , in the air in atmosphere in adhesive itself which 
is used for other thanthose which cause arc done, there are 
also some which eausc are done. 
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With knowledge of these inventors , adhesive which usually is 
used with the liquid state evaporation or vaporizable contains 
substance with proeess ofhardening, mierovoid forms as as 
result where these substance in vacuum or under vacuum 
environment evaporate or evaporated and, one time asfor gas 
bubble which is formed, Melting for second time in adhesive , 
because there are not eithertimes when it disappears. 

[0009] 

Mixture of gas bubble a this way becomes especially 
important problem in optical disc of one surfaee regeneration 
2 layers type which was inscribed. 

Because with optical disc of one surface regeneration 2 layers 
type* as generally, disk substrate ispasted together through 
transparent adhesive agent layer , adhesive agent layer is used 
even in order inorder to separate two recording layer into 
optical to provide spaee between substrate , either mixture of 
mierovoid is not permitted in the extent which eannot do 
visual confirmation , has become problem where top of 
production technology is large. 

Therefore, from adhesive agent layer which is used for 
pasting together 2 disk substrate ,it is desirable to remove 
formation of gas bubble completely withvarious cause . 

[0010] 

[Problems to be Solved by the Invention] 

objective of this invention overcoming problem of kind of 
Prior Art whichwas inscribed, is and producible simply in 
effective and also, it is tooffer laminated optical disc which 
possesses quality which is superior. 

]t is to offer laminated optieal disc where as for objective of 
another of the this invention , air in atmosphere and 
evaporation or vaporizable in the adhesive it cannot recognize 
mixture of mierovoid which derives in substance in adhesive 
agent layer which pastes together substrate is superior in 
quality . 

[0011] 

In addition, objective of another of this invention , is to offer 
the manufacturing method where productivity of optical disc 
of kind of this invention which wasinscribed is high. 

Furthermore, objective of another of this invention , is to offer 
the facility where productivity of optical disc of kind of this 
invention which wasinscribed is high. 

[0012] 

[Means to Solve the Problems] 

adhesive layer and aforementioned first substrate and 
aforementioned second substrate of optical transparency 
where this invention, pastes first transparent substrate and 



Page 10 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No, 10/367,296) 



JP1999283279A 



1999-10-15 



t1tE«*ffl»tfl)iai=Slt&tifc^«E<i:t l 

I0~5000cps (DteJS£ £U ItTSB^ 1 CD&fti: 
ttSSR 2 ©»«±©d>ft<tt 1 ofcjMfch, 

so. mi3tt»flijSA<5o%ja±roy;u 

ttmt 25 deg C T* 1 .0 x 1 0" -1 .0 x 10 7 dyn/cm 3 



[0013] 

*t. want* n i roaifljssigt. $20)2 

D3'M<«!:t-Si»SlC, I0~5000cps rote 

S0%6l±a,.&O 25 deg C i?L7)ftW.& 
1.0 x !0 4 -1.0 x 10 7 dyn/cm J £Lfc*S* 

ajf**rt-r4x«. at; , mfem 1 ©ssa 
miam 2 <7>sffit£itrsEte**<Jil£i>LT:rt 



[0014] 

1 ©sswfcstsai/ss 2 a>sffi&fttt£. me 

S l ©StetmllB^ 2 ©Sfii£By£t**ft 

2 ©««tttlBtt»*J«t©|BH=Rlt&tifc'> 

* i tf>£«at/iw?a?& 2 asssusL. hRS 

f5 1 ©SffiiHUiSm 2 tf)£*E<Z>-:*£ff|fEBfl 

v/toc^nr&ss i <7»v:7k at;. ones* 
i am utmi% 2(7)Sterote^HuSHiaofiP 



second transparent substrate and theaforementioned first 
substrate and aforementioned second substrate in one 
surface combination does and information recording layer of 
at least one which is provided between aforementioned 
adhesive layer and, having, in laminated optical disc which 
becomes, theaforementioned adhesive layer , viscosity of 10 - 
5000 cps possessing. It is formed from aforementioned first 
substrate and adhesive precursor which isapplied to at least 
one on aforementioned second substrate by radiation curing , 
at thesame time, there is a laminated optical disc which 
designates that aforementioned adhesive layer has had elastic 
storage modulus ofl.O X 10<sup>4</sup> -1.0X 
I0<sup>7</sup> dyncs/cm <sup>2</sup> with gel fraction 
and 25 deg C of50% or more as feature. 

[00 1 3] 

In addition, adhesive layer and aforementioned first substrate 
and theaforementioned second substrate of optical 
transparency where this invention, pastes first transparent 
substrate and second transparent substrate and aforementioned 
first substrate and aforementioned second substrate and 
combination does and information recording layer of at least 
one which isprovided between aforementioned adhesive layer 
having, with manufacturing method of laminated optical disc 
which becomes, in surface of at least one of 
theaforementioned first substrate and aforementioned seeond 
substrate , Irradiating radiation to step, aforementioned 
adhesive precursor which applies adhesive precursor which 
had viscosity of 10 - 5000 cps directly, gel fraction 50% or 
more and only step, which forms adhesive layer which 
designates elastie storage modulus with 25 deg C as 1 .0 X 
I0<sup>4</sup> -l.OX 10<sup>7</sup> dynes/em 
<sup>2</sup> and, Aforementioned first substrate and 
aforementioned second substrate through theaforementioned 
adhesive layer , including step, which is pasted togetherunder 
vacuum , there is a manufacturing method of laminated 
optical disc which designates thatit becomes as feature. 

[0014] 

Furthermore, this invention, pastes first transparent substrate 
and second transparent substrate and theaforementioned first 
substrate and aforementioned second substrate which possess 
the opening in central portion and adhesive agent layer and 
aforementioned first substrate and theaforementioned second 
substrate of optical transparency which combination is done 
and the information recording layer of at least one which is 
provided between aforementioned adhesive agent layer 
having, accommodates (1) aforementioned first substrate and 
theaforementioned second substrate in facility of laminated 
optical disc which becomes, We to have first shaft , which 
possesses vacuum chamber , (2) aforementioned first 
substrate whieh can be reduced and end which supports one 
side of theaforementioned second substrate with periphery of 
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aforementioned opening ,inside aforementioned vacuum 
ehamber and sceond shaft , which possesses 
(3)aforementioned first substrate and end whieh supports 
other of theaforementioned second substrate with periphery of 
aforementioned opening ,inside aforementioned vaeuum 
chamber to predetermined pressure , at that occasion, tip 
portion of end of aforementioned first shaft and 
theaforementioned second shaft , to be arranged inside 
opening of theaforementioned first substrate and 
aforementioned second substrate , at least one of 
theaforementioned first shaft and aforementioned seeond shaft 
opposing andapproaehing, end of aforementioned first shaft 
and theaforementioned second shaft , in order to be able to 
stiek aforementioned first substrate and aforementioned 
second substrate , it has become movable , There is a facility 
of laminated optical disc which designates thing as feature. 

[0015] 

Furthermore, adhesive agent layer and aforementioned first 
substrate and theaforementioned second substrate of optical 
transparency where this invention, pastes first transparent 
substrate and seeond transparent substrate and aforementioned 
first substrate and aforementioned second substrate on aspeet 
of another , combination does and information recording layer 
of at least one which is provided between aforementioned 
adhesive agent layer and,having, in laminated optical disc 
which becomeSi aforementioned adhesive agent layer , To be 
formed from radiation curable adhesive precursor which 
possesses viscosity of 500 - 10000 cps where hardening is 
pulled up by irradiation and, theaforementioned first substrate 
and aforementioned seeond substrate through 
theaforementioned adhesive precursor, be connected, at same 
time, theaforementioned adhesive precursor , before 
irradiation , Berween aforementioned first substrate and 
aforementioned second substrate there isa laminated optical 
dise which designates that it is exposed to high pressure 
incomparison with atmospheric pressure as feature, 

[0016] 

In addition, adhesive agent layer and aforementioned first 
substrate and theaforementioned second substrate of optical 
transparency where this invention, pastes first transparent 
substrate and second transparent substrate and aforementioned 
First substrate and aforementioned second substrate and 
combination does and information recording layer of at least 
one which isprovided between aforementioned adhesive agent 
layer having, with manufacturing method of laminated optical 
disc which becomes, in surface of at least one of 
theaforementioned first substrate and aforementioned second 
substrate , While maintaining state where step, 
aforementioned first substrate andaforementioned second 
substrate whieh apply radiation curable adhesive precursor 
which possesses the viscosity of 500 - 10000 cps 
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aforementioned first substrate and theafore mentioned seeond 
subs Irate and aforementioned adhesive precursor repeat step, 
aforementioned adhesive precursor which with 
aforementioned adhesive precursor between those substrate is 
superposed under vacuum and, can be brought together, 
Irradiating radiation to step, and aforementioned adhesive 
precursor whiehare exposed to high pressure , in comparison 
with atmospheric pressure hardening,aforementioned first 
substrate and aforementioned second substrate through 
theaforementioned adhesive agent layer , including step, 
which it pastes together, there is a manufacturing method of 
laminated optiea! disc which designates that it becomes 
as feature. 

[0017] 

Furthermore, in facility of laminated optical dise where this 
invention, pastes the first transparent substrate and second 
transparent substrate and aforementioned first substrate and 
theaforementioned seeond substrate which possess opening in 
central portion and the adhesive agent layer and 
aforementioned first substrate and aforementioned seeond 
substrate of the optical transparency which combination is 
done and information recording layer of at least one which 
isprovided between aforementioned adhesive agent layer 
having, beeomes andinscribed, There is a facility whieh 
designates that aforementioned adhesive agent layer is the 
adhesive layer as feature- 

[0018] 

Furthermore while and, aforementioned vacuum ehamber , 
aforementioned adhesive precursor , aforementioned first 
substrate and aforementioned second substrate and 
theaforementioned adhesive precursor repeating this 
invention, in faeility of laminated optical disc which was 
inscribed, maintaining state which it can be broughttogether, 
there is a facility which connects press in order to exposeto 
high pressure , in comparison with atmospheric pressure 
designates thing asfeature. 

[0019] 

[Embodiment of the Invention] 

Below, following this invention to that desirable 
embodiment , you explain. 

Furthermore, in drawing which is referred to putting below, to 
thesame or suitable portion grant same reference number . 



In addition, with laminated optical disc of this invention , in 
order to paste together first transparent substrate and second 
transparent substrate , adhesive which derives in radiation 
curable adhesive precursor regarding one shape is used, with 
other shape adhesive whiehderives in radiation curable 
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adhesive precursor is used, but if is not adverse effect in 
acting effect of this invention , You understood fact that it is 
compatibility in these adhesive andbetween adhesive to be. 

[0020] 

laminated optical dise has had structure , namely „ first 
transparent substrate whieh pastes together 2 transparent 
substrate in one shape , and structure whieh through adhesive 
layer of optieal transparency , pastestogether second 
transparent substrate with this invention , in addition, for 
recording the information , on tackifier layer side of substrate 
of namely, s has recording layer for the surface of at least one 
of 1 st and 2nd substrate . 

laminated optical dise of structure a this way, widely known 
way, has includedthose of various type , in substrate of both 
surfaces optieal dise , and one sidewhere respectively it 
possesses refleetive type recording layer in substrate of one 
surface optical dise , both where has reflective type recording 
layer in only substrate of for example one side reflective type 
recording layer possessing, There is a one surfaee 
regeneration 2 layers type (single side *dua! layer ) optical 
disc etc which possesses semitransparent type reeording layer 
in substrate of other , 

However it ean apply to optical disc of each type profitably, it 
eanapply this invention, to ideal especially in one surface 
regeneration 2 layers type optical disc . 

[0021] 

In order to be done generally with this technical field , with 
the injection molding method or other usual molding method 
it can form 1 st and 2nd transparent substrate of optical disc , 
from acrylic resin , polycarbonate resin or other transparent 
plastic material . 

When depending, replacing to transparent plastic material , it 
is possible to use theother transparent material , for example 
glass etc as substrate . 

It can modify size (diameter and thickness ) of substrate , 
widely according to size of optical disc which is desired. 

In case of optical disc like for example commercial DVD , as 
for diameter of substrate before pasting together with 12 em , 
as for thickness they are 0.6 em . 

When installing optieal disc in disk drive device , in order to 
support with the shaft of device , small opening (shaft 
insertion hole ) is provided in central portion of the substrate . 

[0022] 
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Among surface of transparent, substrate , relief pattern or 
relief pit which correspondsto image , audio or other 
information signal which it should record to optieal disc is 
granted to the surface which reeording layer should form. 

master stamper ean be used to this relief pattern or other 
grant, photolithography ean be used. 

Furthermore, on relief partem or other which was formed, 
metallic material , eeramic material ete which issuited for 
formation of refleetive type or semitransparent type reeording 
layer is appliedwith thin film . 

material , for example aluminum etc where refleetivity after 
film formation is approximately 90% as suitable recording 
layer formation material , can be listed to formation of 
reflective type reeording layer . 

In addition, (semitransparent type recording layer ) such as 
material , for example gold , silieon dielectric (silicon nitride , 
SiC etc which is displayed generally by for example type SiN 
<sub>x </sub> ) where reflectivity after film formation is 
approximately 50% as suitable reeording layer formation 
material , can be listed toformation of semitransparent type 
recording layer . 

These recording layer formation material , is possible film 
formation with such as usual thin film formation technology 
and for example sputtering method , vacuum vapor deposition 
method . 

[0023] 

With optical disc , first transparent substrate and second 
transparent substrate which description aboveare done use 
adhesive layer of optieal transparency and it pastes with this 
invention andhas been brought together, espceially, adhesive 
layer which between the substrate lies between for 
connecting, is formed from adhesive precursor 
whichpossesses viscosity of preferably 10~5000cps , It 
designates that it has possessed elastic storage modulus of 1.0 
X 10<sup>4</sup>-1.0X 10<sup>7</sup> dynes/cm 
<sup>2</sup> with the gel fraction and 25 deg C of 50% or 
more as feature. 

[0024] 

When here, viscosity of adhesive precursor is under 
approximately 10 cps ,before irradiation , adhesive precursor 
being substrate periphery after coating , it dripsand falls, there 
is a possibility unevenness occurring in thickness of adhesive 
layer . 

In addition, when viscosity is larger than approximately 5000 
cps .because unevenness of thickness occurs at time of 
coating , thereis a possibility unevenness occurring in 

4 l;..» „ ..c _ ji .-^ 
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thickness of adhesive layer . 

In addition, when adhesive layer has had geJ fraction under 
50%, it pastes andadjusts and afterwards, stops withstanding 
by high temperature *high humidity or other severe 
environment , substrate peels off, there is a possibility gas 
bubble forming in adhesive layer . 

[0025] 

Furthermore, case adhesive layer has elastic storage modulus 
under approximately 1.0 X 10<sup>4</sup> dynes/cm 
<sup>2</sup> , to paste together, time because it becomes 
deformed easilywith compression, there is a possibility where 
it cannot acquire thcfixed thickness . 

In addition, when it possesses clastic storage modulus where 
that is larger thanapproximately 1.0 X 10<sup>7</sup> 
dynes/cm <sup>2</sup> , because tackiness it decreases, 
there is apossibility of designating pasting together substrate 
as impossible . 

Furthermore, adhesive precursor to possess different elastic 
storage modulus it is possible adhesive precursor . 

[0026] 

adhesive precursor which is used at time of executing this 
invention , from themidst of compound which fills up kind of 
requisite which wasinscribed selecting in option , however 
you can use, from preferably , availability , curing time , 
curing condition or other aspect, has consisted of ultraviolet 
light (UV ) curability or compound of electron beam (EB ) 
curability . 

Especially, when adhesive precursor , it is a compound of 
acrylic type , it ean be usedprofitably. 

In addition, using spin coating method , screen printing 
method , roll coating method or other usual painting method , 
it can execute application for substrate of this adhesive 
precursor , profitably. 

thickness of application , although you say, that there is a 
variation withsuch as adhesion strength which is desired of 
usually, is range approximate! y20 - 70;mu m . 

[0027] 

Figure 1 is lateral cross-section which shows one embodiment 
of laminated optical dise of the this invention . 

this optical disc , as touched first, so-called one surface 
regeneration 2 layers type optical disc (Below, simply "optical 
disc " with you call ) with beingsomething whieh is called, 
records information to optical to 2 recording layer ,or, from 
one side makes that information is grasped from 
therepossible. 
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[0028] 

optical disc 10 in illustration configuration being done from 
substrate 12 and 14where it eonsists of 2 transparent resin (for 
example polycarbonate resin ), forms relief pattern in surface 
of therespeclive transparent substrate , furthermore, has 
possessed hollow part (opening ) of kindof round which in 
Figure 2 is shown with reference number 1 1 in eentral 
portion . 

optical disc 10, when you install that in optical dise device , 
loads opening of the disk in shaft of device , it is possible to 
do by fact thatit supports. 

It eonsists of metal like aluminum on first transparent 
substrate 12 and and first information recording layer 16 in 
order to record information is arranged, has possessed 
approximately90% reflectivity . 

On seeond transparent substrate 14, second information 
recording layer 18 in order similarly to reeord information , 
isformed with silieon dielectric like gold or SiN <sub>x 
</sub>, SiC 

this seeond information recording layer 18 has become 
semitransparent unlike first recording layer 16 which 
possesses thehigh reflectivity . 

[0029] 

Furthermore, adhesive layer 20 of optical transparency is 
provided between first information recording layer 16 and 
second information recording layer 1 8. 

Here, adhesive layer 20 has viscosity of 400 - 4,000 cps , 
ideally from the adhesive precursor whieh consists of acrylic 
type compound like isooctyl acrylate , 2- ethylhexyl carbilol 
aery late , n- butyl acrylate , isostearyl acrylate , urethane 
acrylate , is formed with the ultraviolet light , electron beam 
or other radiation for that by radiation curing . 



Especially, when adhesive precursor consists of urethane 
acrylate , possessing beneficial high euring rate in making 
efficient of production of optical disc , it becomes, 
moredesirable ones. 

In addition, adhesive layer 20, above-mentioned way, has had 
elastic storage modulus of] .0 X 1 0<sup>4</sup> -1.0X 
10<sup>7</sup> dynes/cm <sup>2</sup> and gel fraction of 
50% or more with 25 deg C. 

With 25 deg C in case of elastic storage modulus under 
approximately 1.0 X 1 0<sup>4</sup> dynes/cm 
<sup>2</sup> , the cohesive force of adhesive layer 
decreases, pastes and adjusts and there is apossibility adhesive 
agent layer protruding from periphery of disk afterwards. 
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In addition, in ease of elastie storage modulus wbieh is larger 
than elastie storage modulus ofl.O X 1 0<sup>7</sup> 
dynes/cm <sup>2</sup> , there is a possibility where 
tackiness decreases, pastes andeannot do to fully adjusting. 

From viewpoint of stress relaxation , elastic storage modulus 
has become idealjy 1,0 X 10<sup>4</sup> -2.0X 
10<sup>6</sup> dynes/cm <sup>2</sup> ,has beeome more 
ideally 5,0 X 10<sup>4</sup> -2.0X 10<sup>6</sup> 
dynes/cm <$up>2</$up> . 

Furthermore, it is desirable for gel fraction to become 70% or 
more , inaddition, it is more desirable to become 80% or 
more , 

When it is a this way, because oeeurrence of peeling and gas 
bubble furthermore is controled- 

this adhesive layer 20 has become uniform , in addition, has 
possessed almostfixed thickness . 

this result, having information of first recording layer 16 with 
S/N ratio which is superior through seeond recording layer 18, 
it is possible to read out, 

[0030] 

Like above when laser beam from optical head is irradiated to 
optical disc 10 which configuration is done, it is possible to 
record information and reading . 

To read out information which from for example second 
recording layer 1 8 is recorded to that, asshown in Figure 1 , 
laser beam LI with second recording layer 18 light collection 
it is possibleby fact that it does. 

In addition, to read out record from first information 
recording layer 16, also, it becomespossible by fact that, laser 
beam L2 through second information recording layer 18 of 
semitransparent Jight collection is done with first information 
recording layer 16. 

[0031] 

Furthermore, with example in illustration, however you 
explainedconccrning embodiment which possesses 2 
information recording layer which make record and reading of 
information from one side possible, as for optical disc of this 
invention it is not something which is limited in this 
embodiment . 

optical disc of namely, this invention is good even with 
optical disc which possesses the information recording layer 
of one which makes record and reading from for example one 
side possible and, or, one which makes record and reading 
from both sides possible or it is good even with optical disc 
which possesses 2 information recording layer . 

Otherwise, as for optical disc of this invention , record & 
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reading system with the magneto-optical or phase change are 
good even with optical disc . 

[0032] 

With this invention as for laminated optical disc , in 
below-mentioned step : first substrate and the surface of at 
least one of second substrate , step, which forms adhesive 
precursor layer whichhad viscosity of 10 - 5000 cps 
irradiating radiation to adhesive precursor layer which was 
formed direetly, preferably gel fraction 50% or more and only 
can be produced by fact that the step, and aforementioned first 
substrate and through aforementioned adhesive layer , pastes 
together seeond substrate under vacuum step, which form 
adhesive layer which designates elastic storage modulus with 
25 deg C as 1.0 X 10<sup>4</sup> ~1,0X 10<sup>7</sup> 
dynes/cm <sup>2<^sup> the sequential it exeeutes. 

When ehasing order, you explain these production step , as 
follows is- 

Furthermore, Figure 2 which refers to being here is oblique 
view whichshows manufacturing method of optieal disc 10 of 
one surface regeneration 2 layers type of Figure 1 in process 
sequence . 

[0033] 

First, as shown in Figure 2 (A ), seeond transparent substrate 
14 whieh formed relief pattern of second information 
recording layer 18 of above-mentioned semi transparent in 
surface is produced. 

Using transparent resin like polycarbonate , as starting 
material it produces this second transparent substrate 14,with 
injection molding , in addition, ease of formation, with master 
stamper whieh portion of mold configuration is done, it grants 
desired relief pattern vis-a-vis surface of substrate . 

And, second information reeording layer 18 of desired 
thickness is formed on surface of second transparent substrate 
14 where relief pattern was formed with vacuum vapor 
deposition ete. 

[0034] 

On second recording layer 1 8 which next, it produces as 
description above, adhesive layer moldable adhesive 
precursor 22 application is done in uniform with radiation 
euring reaetion. 

Here, as shown in Figure 2 (A ), while second transparent 
substrate 14 turning to arrow direction, spin eoating method 
of system which it drips adhesive precursor 22 destinedfor 
second recording layer 1 8 from nozzle (not shown ) of spin 
eoater is adopted. 
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In addition, as for adhesive precursor 22, in order to form 
uniform adhesive layer whichpossesses fixed thickness which 
is desired on second information recording layer 18, it 
isnecessary to have possessed viscosity of 10 - 5000 cps . 

Furthermore, replacing to spin coating method which was 
inscribed, it ispossible to do application of adhesive precursor 
22, with for example screen printing method > roll coating 
method etc. 

[0035] 

After application of adhesive precursor 22 completes, 
hardening adhesive precursor 22, in orderto form adhesive 
layer, as in entire surface of second transparent substrate 14, 
shown in Figure 2 (B ), radiation , for example ultraviolet 
light which is suited for hardening adhesive precursor (UV ), 
gamma ray (;ga), just specified time of several seconds 
-several tens of seconds irradiates (With example in 
illustration you use UV ) such as electron beam . 

At time of this „ UV which was irradiated, conventional way 
incidence it does directly in adhesive precursor 22 without 
minding second information recording layer 18 of 
semi transparent . 

As a result, having with UV where intensity is low, curing 
reaction being done with short time , adhesive layer is formed 
to efficient . 

Furthermore, as for formation of adhesive layer 20 of this 
short time , radiation source ,not being UV, it can achieve in 
same way even with the gamma ray , electron beam etc. 

[0036] 

Next, as shown in Figure 2 (C ), on seeond transparent 
substrate 14 which possesses adhesive layer 20 in surface , 
first transparent substrate 12 whieh possesses first information 
recording layer 16 in surface that first information recording 
layer 16 opposes to adhesive layer 20, namely, seeond 
information recording layer (not shown ), is pasted together. 

Being something which formed relief pattern of first 
information recording layer 16 whieh consists of metal like 
aluminum in surface , before second transparent substrate 14 
which youinscribed it can produce first transparent substrate 
12 which is used here, substantiallywilh same method . 

As result of lamination operation , shown in Figure 2 (D ), 
optical disc 10 whieh the first transparent substrate 12 and 
second transparent substrate 14 connect to integral is 
aequired. 

[0037] 

Following to publicly known various technique in this 
technical field ,that it is possible thing which it does although 
you say, when itis a production of optical disc of this 
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invention , using kind of substrate lamination apparatus 30 
which it shows in preferably , Figure 3 , it can cxeeute work 
of pastingtogethcr first transparent substrate 12 on second 
transparent substrate 14, profitably under vacuum . 

Referring to Figure 3 , when you explain substrate lamination 
apparatus 30 in detail, the first opening 34 and second 
opening 36 through main body 33 in vacuum chamber 32, 
opposing, it isprovidcd. 

In addition, first opening 34 and second opening 36, as 
respectively, explainedbelow, with movement of shaft 
occlusion to be done with rcmoveable first eovcr part 38 and 
seeond cover part 40, therefore, inside of vacuum chamber 32 
is closed in the airtight , 

Especially, by fact that it forms vacuum by fact that the first 
cover part 38 and second cover part 40 are opened and closed 
simultaneously or itopens.from taking in and out substrate in 
vacuum ehamber 32 and is possible factthat it does with short 
time to efficient. 

Furthermore, it is not illustrated, vacuum pumping device 
which vacuum pumping can do interior to vacuum chamber 
32, to predetermined pressure of 1 mTorr or less is connected. 

[0038] 

cylindrical first shaft 42 penetrating there, in order for 
movement to be possible in arrow direction, it is provided in 
first cover part 38. 

In same way, cylindrical second shaft 44 penetrating there, in 
arrow direction the movable way it is provided in second 
cover part 40. 

When it is a this way, in order to be able to move to 
respectiveabove-mentioned direetion first shaft 42 and second 
shaft 44, it is possible tobe connected by straight lines 
exercise mechanism (not shown ). 

In this way, first shaft 42 and second shaft 44, opposing, can 
approach those end . 

[0039] 

In basie , end of first shaft 42 and second shaft 44 can support 
the substrate 12 or substrate 14 with periphery of opening . 

When you express in detail, tip portion of end of first shaft 42 
and second shaft 44, is arranged inside opening of substrate 
12 and substrate 14, 

In case of this , end of first shaft 42 and second shaft 44 
opposingwith movement of first shaft 42 and second shaft 44, 
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it approaches, itreaches point where it can stick substrate 12 
and substrate 14, 

Ideally, expanding 10 Figure 4 , as shown, in each tip portion 
of first shaft 42 and second shaft 44, pawl 46a, 46b, 48a, 48b. 
putting constant interval in circumferential direction , 
beingprovided in integral , between periphery and central 
portion , in mechanical or it has reached point where it can 
shake in electrical . 

When pawl 46a, 46t>, 48a, 48b a this way is arranged in 
central portion , it can insert in opening of first transparent 
substrate 12 and second transparent substrate 14 easily. 

In addition, when pawl 46a, 46b, 48a, 48b which is inserted in 
opening of the first transparent substrate 12 and second 
transparent substrate 14 is arranged in periphery , first 
transparent substrate 12 and second transparent substrate 14 
can be supported securely. 

[0040] 

Furthermore, paw! 46a and 46 b of first shaft 42 respectively, 
havebecome kind of shape and size which enters into fully in 
pawl 48a of second shaft 44 and gap 52a and 52 b whieh were 
formed between 48 b, 

In same way, pawl 48a and 48 b of second shaft 44 
respectively,have beeome kind of shape and size which enters 
into fully in pawl 46a of first shaft 42 and gap 50a and 50 b 
whieh were formed between 46 b. 

In case of this , 1 st and 2nd shaft 42 and approaching 44 
mutually, when the pawl 46a and 46 b, and pawl 4$a and 48 b 
of each shaft gap 52a and 52 b, of pawl which respectively, 
faces and inserting in gap 50a and 50 b, surface where those 
are opposedeontacting, it gives predetermined pressure . 

At lime of this , pressure which is given to that kind ofaspect 
is maintained, having ideally with 0.01 - 0.5 kg/cm 
<sup>2</sup> ,0.1- 10 second , compared to having ideally 
with 0.05 - 0.1 kg/cm <sup>2</sup> , approximately! 
second . 

As a result, as for this substrate lamination apparatus 30, it is 
possible to do substrate pastingtogether which through 
adhesive layer of fixed thiekness , sticking, desires first 
transparent substrate 12 and second transparent substrate 14. 

Furthermore, in order to designate pressure which it occurs on 
thesurface where pawl which to position of end of the 
preferably , shaft 42, 44 is is opposed as uniform , first 
transparent substrate 12 and seeond transparent substrate 14 
mutually the support surface 45a, 45 b in order pressure 
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bonding to do opposing, it is provided in each shaft 42, 44, 
[0041] 

Furthermore, because with this invention pasting together 
substrate is doneunder vacuum or under vacuum f there are 
not times when usuallyjn middle of pasting together gas 
bubble starts to be to see in the adhesive layer . 

Jt to be possible to form adhesive layer which does not have 
gas bubble as media whieh connects those substrate namely, 
in optical disc which isacquired, therefore, quality of 
laminated optical disc it can improve, 

[0042] 

Referring to desirable 1 embodiment where above, production 
of the optical disc of laminated type of this invention is shown 
in Figure 2 , Figure 3 and Figure 4 , however youexplained, 
you call this invention that it is not limited in embodiment 
which catches. 

At time of producing optieal disc of for example this 
invention , because lighting of ultraviolet light or other 
radiation is done directly vis-a-vis adhesive precursor , 
application site of adhesive layer can be modified various 
types. 

When one example is shown, like example which was 
inscribed it ispossible to form adhesive layer , on first 
transparent substrate not to be on second transparent 
substrate , 

Or, both of second transparent substrate and first transparent 
substrate it is possible to form adhesive layer . 

[0043] 

In addition, either substrate lamination apparatus which is 
used at time of producing optical disc of this invention , 
referring to Figure 3 and Figure 4 , is not something whichis 
limited in embodiment which you inscribed, it can modify 
various types inside range of this invention . 

As shown in for example Figure 5 , substrate lamination 
apparatus 60, has movable 2 rotator 62 and 64 in thedirection 
which is shown with arrow , respective rotator , to the 
periphery , has been allowed to have possessed group of 
group, and the cover part 38a and shaft 42a and cover part 
38b and shaft 42b of cover part 40a and the shaft 44a and 
cover part 40b and shaft 44b. 

In case of this , while pasting together substrate , adhesive 
precursor cansupport first transparent substrate and second 
transparent substrate which application arc done, in the pawl . 

As a result, shortening in time to pasting together substrate 
beeomingpossible from application of adhesive precursor , 
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throughput of optical disc itimproves remarkably. 
[0044] 

Otherwise, it is possibie to use group sheet lamination 
apparatus 80 which in Figure 6 is shownin schematic . 

As for this substrate lamination apparatus 80, as illustrated to 
Figure 6 , having possessed 3 rotator 62a, 62b and 62 c, one , 
rotator 62a among those is accommodated inside the vacuum 
chamber 32. 

In addition, 2 load-lock chamber 64a and 64 b having, 
respective load-lock chamber , hashad opening 34a and 36 a, 
and opening 34b and 36 b which oppose in vacuum chamber 
32. 

As for thing 36 a and 36 b where inside these opening 34a, 
34b, 36a and 36 b, thing 34 a and 34 b which is inside of 
vacuum chamber 32 with cover part 38a and 38 b of rotator 
62a which is accommodated inside vaeuum chamber 32 are 
elosed in airtight , is outside of vacuum chamber 32, With 
cover part 40a and 40 b of remaining 2 rotator 62b and 62 e 
ids closed in airtight . 

[0045] 

When substrate lamina* ion apparatus 80 it makes 
configuration a this way, when pasting together substrate 
inside on one hand load-lock chamber 64a, inside load Jock 
chamber 64b of other which becomes atmosphere pressure 
first transparent substrate 12 and second transparent substrale 
14 after supporting, the load-lock chamber 64b vacuum is 
possible to respective pawl 46a, 46b ( 48a, 48b to specified 
pressure . 

Therefore, when deviee a this way is used, further shortening 
of vacuum pumping time whieh is needed for pasting together 
substrate becomespossible, throughput of optical disc one step 
can improve. 

[00461 

With this invenlion laminated optical dise before has had 
configuration which is similar to laminated optical disc which 
was inscribed in basic in other shape , therefore, first 
transparent substrate and second transparent substrate and 
aforementioned First substrate andaforementioned seeond 
substrate pastes adhesive agent layer and aforementioned first 
substrate and aforementioned seeond substrate of optical 
transparency which combination is done and information 
recording layer of at least one which is provided between 
theaforementioned adhesive agent layer having, becomes. 

Before laminated optical dise which was inscribed and as 
main difference of the laminated optical disc which is 



Page 24 Paterra® InstantMT® Machine Translation (U.S. Pat Ser No. 6,490,548, Pat. Pending Ser. No. 10/367,296) 



JP1999283279A 

fr-a-©/-^ «**ji;«x.Ttt*#k sicusJte 

1±©¥li£&IgLTl>-£^<!:> A<fc4. 

©sf»fc!&5fi££B§f*ci:irt£„ 



[0047] 

Tisy^tj-etmaeffLTuy, *t. re«© 

C0)J:^fllit<?>Bfiy^t>1+l!3tT'fX'?li, ffl 
SSLfcJ:?!^ l^l->££$-f:7©t©£&-£L 

[0048] 

yt^wom i &i;m 2 ommtt&mt* % 

b*iTL*4J:5lw, W£BJ03J£ft<!:©ffiffl©/j£ 
[0049] 

*ttflt. **»©1t«tt*(::*HCLfclHi!!i/<* 

Zraj:ofcG£]0/<?-V^*©±l::fcl+5IE» 
■ ©WlSKHLTfc, SHU, £<DttH£#Et! 

[0050] 

*»M©Ax^<;T?li. ±iSLfcS 1 ©5B8 



1999-10-15 

explained from now on, as explained in detail in be!ow,with 
this optical disc , for pasting together 2 transparent substrate , 
replacing to adhesive ,you use adhesive which derives in 
radiation curable adhesive precursor which has possessed the 
adhesive , especially high viscosity 5 And, utilizing 
characteristic of adhesive which has been used, in order 
toprevent mixture of gas bubble to in adhesive agent layer , it 
modifies the protocol of substrate pasting together, it is. 

Furthermore } in order to avoid overlap at time of 
explainingbelow, we have decided to abbreviate detailed 
description concerning theaforementioned optical disc and 
common possible portion . 

[0047] 

optical disc of this invention has had structure which through 
adhesive agent layer of optical transparency 1 pastes together, 
first transparent substrate and second transparent subslrate in 
addition, foirecording information , on adhesive layer side of 
substrate of namely, , has the recording layer for surface of at 
least one of \ st and 2nd substrate . 

laminated optical disc of structure a this way, as before 
inscribed, has includedthose of various type . 

[0048] 

As explained first, in order to be done generally with this 
teehnical field > with injection molding method or other usual 
molding method it can form l st and 2nd transparent substrate 
of the optical disc , from acrylic resin , polycarbonate resin or 
other transparent plastic material . 

Concerning transparent substrate as for details, therefore, 
explanation ahead wasreferred to to be. 

[0049] 

In addition, among surface of transparent substrate , relief 
pattern or relief pit whieh corresponds to image , audio or 
other information signal which it should record to optieal disc 
isgranted to surface which reeording layer should form. 

Furthermore, on relief pattern or other which was formed, 
metallic material , ceramic material etc which issuited for 
formation of reflective type or semi transparent type reeording 
layer can bcapplied with thin film . 

To relief pattern and formation a this way of recording layer 
on that inrcgard, details were referred to explanation ahead to 
be. 

[0050] 

adhesive agent layer where with optical disc of this 
invention , first transparent substrate and second transparent 
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substrate whieh description above are done through adhesive 
agent layer of optical transparency ,it pastes and has been 
brought together, especially, between substrate of those lies 
between for connecting, from radiation curable adhesive 
precursor which possesses high viseosity of 500 cps or 
greater , After through adhesive precursor , superposing first 
substrate and second substrate gardening by doing 
irradiation , it is formed and it is a thing. 

[0051] 

viscosity of radiation curable adhesive precursor which is 
used for formation of adhesive agent layer .being necessary to 
be 500 cps or greater , range of preferably 500-1 OOOOcps , 
furthermore isrange of preferably 1000~5000cps . 

This, in case of optical disc of this invention , in order 
beforehand for the thickness to become uniform , application 
does adhesive precursor which is chosen on disk substrate 
with spin coating method etc, occasion where after that disk 
substrate of pair is superposed, because thickness of adhesive 
precursor that triesdoes not change, as for viscosity high thing 
is desirable in the fully , but with other , application of 
adhesive precursor it must be a range which with desired 
thickness can bedone in practical , because. 

Furthermore, when viscosity of adhesive precursor is too low, 
application afterdoing that, before doing radiation curing , 
adhesive precursor being substrate periphery , thereis a 
possibility of dripping and falling. 

Furthermore, viscosity of radiation curable adhesive precursor 
which is used here does not cause adverse effect in effect of 
this invention , if is, if is possible to exceed 10000 cps . 

[0052] 

adhesive precursor which is used at time of executing this 
invention , from themidst of eompound whieh fills up kind of 
requisite which wasinscribed selecting in option , however 
you ean use, from irradiation means or other aspect for 
preferably , availability , curing time , euring condition , 
hardening, is ultraviolet light (UV ) curability or adhesive 
precursor of the electron beam (EB ) curability , 

As example of adhesive precursor of suitable UV or 
EBcurability , however it is notcase that it is limited in those 
which are enumerated below, the adhesive precursor which 
consists of acrylic type compound like isooctyl acrylate , 2- 
cthylhexyl carbitol acrylate , n- butyl acrylate , isostearyl 
acrylate , and urethane acrylate can belisted. 



Especially, urethane acrylate (UA ) with being something 
which adds photoinitiator to blend of hydroxypropyl acrylate 
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U-KHPA)<B3E£«KftM£Mteffl*toAfc 
[0053] 



(HPA ), you can use adhesive precursor of suitable UV 
hardening property profitably with for example next kind of 
composition (As for ratio parts by weight ). 

[0053] 



mmfy ua hpa jfcm^Mteffl te£(c PS ) 



Constitution composition UAH PA Mitsushige photoinitiator viscosity viscosity peps 
1 50 50 1 2000 



150,501 2000 

2 40 60 1 800 



240,601 800 

3 60 40 1 2950 



360,401 2950 



¥x£tt^bi£p a p£"UV3000B H £LTA^ 

( Darocur) 1 1 73 " t L X A ¥ HE tf * 
[0054] 

Sffitm 2 <D*fi£<&IUlT**ftE*y tJft^E 

i coster 2 a)*«i:t«te^t)*«»i=* 

fty*i:rfc*<DEHE**aiS.4^tA^lEi: 



As for commercial urethane acrylate (UA ) as tradename 
♦UV3000B* from Nippon Synthetic Chemical Industry Co, 
Ltd, (DB 69-057-5964 ) corporation with obtainable , in 
addition, commercial photoinitiator is obtainable tradename 
♦Durocure ( Darocur ) 1 173 " asfrom Merck * Japan 
corporation. 

[0054] 

In addition, using spin coating method , screen printing 
method , roll coating method or other usual painting method , 
it can execute application for substrate of this adhesive 
precursor , profitably, 

thickness of application , ideally, several ;mu is range of m - 
several tens of ;mu m with changeable with such as adhesion 
strength which is desired. 

In addition, with optical disc of this invention , adhesive 
precursor which is used forformation of adhesive agent layer , 
after through adhesive precursor , superposing the first 
substrate and second substrate in vacuum or under vacuum , 
before hardeningwith irradiation , in comparison with 
atmospheric pressure being something which wasexposed to 
high pressure is necessary between first substrate and the 
second substrate . 

Because as for adhesive precursor , that is high viscosity , 
when superposing the first substrate and second substrate , 
thing furthermore it becomes unnecessary ^depends, to add 
rotational force in order to shake off strong pushing pressure 
and excess adhesive precursor can prevent fact that 
unevenness occurs in thickness of the adhesive precursor not 
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only, Result and gripping which add high pressure as 
description above incomparison with atmospheric pressure 
with air which is done gas bubble furthermore, with substance 
which it evaporates and evaporates andfrom adhesive 
precursor also gas bubble , can be removed from adhesive 
precursor in the effective . 

With this invention , gas bubble which occurs from adhesive 
precursor it is applieddue to action of high pressure , can be 
melted in adhesive preeursor again. 

Furthermore, in order to be able to understand easily in person 
skilled in the art ,with this invention , removal of this gas 
bubble in case of adhesive precursor it ispossible in same 
way. 

[0055] 

Referring to Figure 1 first, to be similar to one surface 
regeneration 2 layers type optical disc which you explain it is 
possible one embodiment of laminated optical disc of this 
invention . 

namely, optical disc 1 0 configuration being done from 
substrate 12 and 14 where it consistsof 2 transparent 
polycarbonate resin } forms relief pattern in surfaee of 
respective transparent substrate , furthermore, has possessed 
opening 1 1 in central portion . 

In addition, first information recording layer 16, second 
information recording layer \ 8, is formed on second 
transparent substrate 14 on first transparent substrate 12 
respectively. 

Furthermore, adhesive agent layer 20 of optical transparency 
is provided between first information recording layer 16 and 
second information recording layer 1 8. 

adhesive agent layer 20 hardening by fact that ultraviolet light 
is irradiated to the precursor of adhesive , is something which 
it formed. 

[0056] 

Like above laser beam LI from optical head it is possible with 
second recording layer 18 in optical disc 10 which 
configuration is done, to read out information which 
isrecorded to recording layer 18 by fact that light collection it 
does. 

In addition, to read out record from first information 
recording layer 16, also, it becomespossible by fact that, laser 
beam L2 through second information recording layer 18 of 
sermtransparent ,light coJIection is done with first information 
recording layer 16. 

[0057] 

With this invention as for laminated optical disc , in 



Page 28 Paterra® lnstamMT® Machine Translation (U.S. Pat. Ser. No, 6,490,548; Pat. Pending Scr. No. 10/367,296) 



JP1999283279A 

-^WflEfC, 500eps lUiCDftlt^-f 

©afc-sn/Mism 2 stroma* 

lmToir &TOTi*E-FT?£*a£fr-t*6lg, fS 

s^jmiEWS. s i <cas, % 2 rostesim 

-E- U T ffi * an in IS (* <D If I - * I* « * HI *t L r 
It 1 2 <3S«£«5f #J 



ft * JN * IE <* fl) II = tt w n * « » T 6 I s 

«<Off««-*^e»OttftMlliB»lcJ:-3-CSt 
K ! <*>ate, $2 a>a«Atfff*ftimE<*l*. 

[0058] 

<Da4fi£S&J*<B&*#JiiuiEf*£tf-L-Ci*E 
Bft*«ftl«*Jh.*©t»*ttl=l»Jt-r«Ci:4< 

*fc» fit*©*?!-, a«i£ 

3»tTfc*il=±#*lHl*KSl*4«ftftll*fT 

[0059] 

se>ic, ±sHo>j: ; 5^Lrm i roasts 2 ©a 

6*51=, M*.l££JM*«>*fta>E4]f=J:y* 



1999-10-15 

below-mentioned step : first substrate and the surface of at 
leas* one of second substrate , through step, first substrate 
which applies the radiation curable adhesive precursor which 
possesses viscosity of 500 cps or greater and adhesive 
precursor whichapplies aforementioned second substrate , 
with step ahead, step, adhesive precursor which is superposed 
under vacuum below preferably lmTorr , While maintaining 
state which layer of first substrate , seeond substrate and 
adhesive preeursor piles up and can be brought together, 
irradiating radiation to layerof step, and adhesive precursor 
which it exposes to high pressure incomparison with 
atmospheric pressure , hardening, it can produce by fact that 
sequential it executes step, which through adhesive agent 
layer , pastestogether first substrate and second substrate . 

It is possible to exeeute step which irradiates radiation tolayer 
of adhesive precursor , with irradiation from both of 1 st and 
2nd substrate , or with irradiation from one side of option of 
these substrate to execute ispossible. 

first substrate , second substrate and adhesive precursor are, 
as respectively, before inscribed. 

[0058] 

Because, technique which through adhesive precursor of high 
viscosity , superposes first substrate and second substrate 
under vacuum is adopted with manufacturing method of this 
invention , midway, between substrate or in adhesive 
precursor air eanprevent fact that gripping it is done in 
effective . 

In addition, when you follow this technique , eonventional 
way, aftersuperposing substrate , because it does not have to 
do kind of workof turning, layer of adhesive precursor and 
also unevenness which therefore islarge to thickness of 
adhesive agent layer occurring can prevent entirety inorder to 
shake off exeess adhesive preeursor . 

[0059] 

Furthermore, immediately after superposing first substrate 
and second substrate asdescriplion above, because technique 
which is exposed to high pressure entirety which includes 
layer of adhesive precursor in comparisonwilh atmospheric 
pressure is adopted (As explained below namely, , because it 
is pressurized to atmospheric pressure or higher by pressure 
of for example air or other gas ), with air which gripping is 
done gas bubble furthermore, it can remove also gas bubble 
and completely with gas whieh it evaporates & evaporates 
from adhesive precursor . 

Really, when you follow this invention method , visual 
eonfirmation to impossible extent can removealso microvoid , 
from adhesive precursor . 
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[0060] 

It can produee laminated optical dise of this invention , with 
preferably , next kind of protocol , 

In (1) first disk substrate and respective surface (adhesive 
surface ) of second disk substrate , ultraviolet light-curable 
adhesive precursor which possesses viscosity of 500 cps or 
greater , in order to become predetermined 
thickness application is done with spin coating method , 

[0061] 

In order (2) first disk substrate and second disk substrate in 
vacuum tank , in surface of therespective disk substrate for 
layer of adhesive precursor which application is done to beput 
between with those substrate , opposing, you keep. 

While (3) designating between layer of adhesive precursor of 
2 disk substrate as the vacuum state , it superposes those disk 
substrate with its own weight falling of disk substrate of 
topside . 

[0062] 

While maintaining state (In a manner of speaking, optical disc 
precursor ) which (4) first disk substrate , second disk 
substrate , and layer of the adhesive precursor pile up and can 
be brought together, introducing compressed air into vacuum 
tank (Here, it functions as pressure lank ), it pressurizes 
optical disc precursor , redissolving it does microvoid which 
is dispersed in layer of adhesive precursor by evaporating & 
evaporalesfrom adhesive precursor in adhesive precursor , 

[0063] 

From ultraviolet light source which is built in to (5) for 
example vacuum tank , ultraviolet light of the specified 
intensity irradiating lo layer of adhesive precursor through 
substrate of oneside, hardening this, it forms adhesive agent 
layer . 

As description above passing by step , manufacturing method 
of this invention completes by removing optical disc which 
you complete from vacuum tank . 

Furthermore, under atmospheric pressure it is possible, as for 
to irradiate the ultraviolet light to layer of adhesive precursor , 

In addition, as for each step of this manufacturing method , 
order referring to Figure 2 first excluding difference that, it is 
not possible to repeatthat way, can make step of differing and 
part similar to the step which you explain. 

[0064] 

adhesive agent layer and aforementioned first substrate and 
aforementioned second substrate of optical transparency 
which pastes first transparent substrate and second transparent 
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substrate and aforementioned first substrate and 
aforementioned second substrate which with this invention 
possess the opening in laminated optical disc t namely, central 
portion and combination it does and information recording 
layer of at least one which is provided between 
aforementioned adhesive agent layer having, as forproduction 
of laminated optical disc which becomes, in basic , First, 
referring to Figure 3 -Figure 6 , it to be possible, to 
executeprofitably with facility which is similar to facility 
which youexplain to be able use facility which it shows in for 
example Figure 6 and Figure 7 therefore, it abbreviates 
detailed description here. 

[0065] 

It stuck facility of optical disc which is used here and 
difference of facility which is proven first, mutually, it is a 
point that in orderto expose to high pressure first substrate and 
second substrate and adhesive preeursor incomparison with 
atmospheric pressure , pressurized gas supply apparatus as 
press is connected to the vacuum chamber . 

Referring to substrate lamination apparatus of Figure 6 and 
Figure 7 , when you explain this, as for the pressurized gas 
supply apparatus 70, having pressurized gas source 72, as for 
pressurized gas , passing by valve 74equipped pressurized gas 
supply hose 76, inorder to be introduced into vacuum 
ehamber 32, configuration it is done, 

pressurized gas supply apparatus 70, in order to connect that 
to vacuum chamber 32, has adopted the configuration where 
portion of pressurized gas supply hose 76 was imbedded to 
main body 33 of the vacuum chamber 32. 

[0066] 

In addition, adhesive agent layer referring to substrate 
lamination apparatus 30 of for example Figure 7 , when 
youexplain, 1 (Book) or transparent substrate 12 inside 
vacuum chamber 32 and space which isadjaeent to 14 
(opening ) arranging irradiation tool (for example ultraviolet 
lamp ;not shown ) above that, in predetermined site of34 and 
36, you can use irradiation device in order to harden moldable 
radiation curable adhesive preeursor . 

irradiation tool a this way does not cause hindrance to 
treatment of the substrate , if is, it is possible to fixable to 
arrange, otherwise,through cover part 38 and 40, it removes or 
taking in and out possibly toarrange is possible. 

[0067] 

Furthermore when you explain, pressurized gas supply 
apparatus 70, as first touehed, configuration is possible to 
introduce air or nitrogen , argon or other inert gas of high 
voltage into the main body 33 of vacuum chamber 32. 
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However, as for pressurized gas supply apparatus > as in 
illustration pressurized gas supply hose 76 embedding other 
than doing, it is possible to have possessed configuration 
inside main body 33. 

Otherwise for example pressurized gas supply hose , 
unshown , any one or both , of cover part 38 and 40, it is 
possible to connect to feed of other member of vacuum 
chamber 32. 

In addition, press is not something which is Limited in 
theabove-mentioned compressed gas supply apparatus , it 
penetrates vacuum chamber and is provided, it isgood even 
with pressure vessel which can do pressurizing operation . 

In addition, while designating between layer of adhesive 
precursor of 2 disk substrate as vacuum state in facility of this 
invention , it is desirable for mechanism which superposes 
those disk substrate with its own weight falling of disk 
substrate of the topside to be included, but referring to Figure 
4 first, to entrust to mechanical *chuek mechanism which you 
explain it is possible this mechanism . 

[0068] 

[Working Example(s)] 

Below, following this invention to Working Example , you 
explain. 

But, this invention is not limited in these Working Example . 

"part" means "parts by weight " excluding case 
where there is especiallynotice, furthermore, in 
below-mentioned Working Example . 

In addition, "gel fraction when that you refer to being a this 
working example , when in the solvent like for example 
methylethyl ketone in 1 day soaking specimen with 25 deg C, 
means weight percent of specimen which is not melted. 

After manufacturing mixed solution which consists of 
photoinitiator 0.04 section of available Ciba-Gejgy Corp. 
make in commercial Working Example lisooctyl acrylate 90 
section, aerylic acid 10 part , and tradename *Irgacure 
(Irgacure651 ) " as, you placed under nitrogen atmosphere . 

[0069] 

Next, wavelength irradiated ultraviolet light of 200 - 400 nm 
to theabove-mentioned mixed solution making use of 
ultraviolet light souree , made photopolymerizacion reaction 
do. 

this reaction advancing, with B type viscometer viscosity 
being placewherc it rises to approximately 500 cps , 
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ultraviolet light illumination was stopped, the adhesive 
precursor was manufactured. 

Next, adhesive syrup was manufactured hexanediol diacrylate 
0.08 section and "Irgacure651 *0.1 part , inadditionto this 
adhesive preeursor , 

[0070] 

After that, on round substrate of transparent one of 
palyearbonate , having (his adhesive syrup ,with thickness of 
28;mu m due to spin coating , application it did in uniform , 

Next, round substrate which adhesive syrup application is 
done, with nitrogen wasaccommodated in container which 
purge is done. 

Then, making use of above-mentioned ultraviolet light 
source , 10 second it irradiated ultraviolet light , hardened 
adhesive syrup completely, on round substrate ahead formed 
adhesive layer of 28;mu m in uniform . 

When measuring elastic storage modulus of this adhesive 
layer , making use of Rheomctrics Dynamie Analyzer (RDA ) 
viscoelasticity spectrometer of Rheomctrics supplied , as for 
frequency with 1 rad/sec , as for elastic storage modulus of25 
deg C, as shown in below-mentioned Table 1 , they were 2 A 
X 10<sup>5</sup> dynes/cm <sup>2</sup> . 

In addition, when soaking in mcthylcthyl ketone with 
adhesive layer which ishardened as solvent , when measuring 
weight percent f namely gel fraetion of portion whieh is not 
melted, that was 69%. 

[0071] 

round substrate whieh possesses adhesive layer a this way 
was produced 2. 

After that, it installed in specified position of lamination 
apparatus which is shown(hose in Figure 3 pasted together 
under reduced pressure vacuum of 1.0 Torr .pasted and 
adjusted and produced basic constitution body of optieat disc 
of type. 

this basie constitution body was removed and when external 
appearanee was inspected, i Understood that adhesive layer 
which does not have gas bubble has connected2 round 
substrate to firm. 

In addition, it did also environmental test . 

environmental test after 200 hours putting this basic 
eonstitution body, inspected external appearance under 
environment of 50 deg C, 95%RH« 

In external appearance inspection, peeling of round substrate 
and presence or absenee of gas bubble in adhesive layer were 
verified. 
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Result of external appearance inspeetion of this working 
example is shown in thebe low-mentioned Table ] . 

According to Table 1 „ it understood even under environment 
of the high temperature *high humidity that 2 round substrate 
are connected without adhesive layer forming gas bubble . 

Working Example 2 

2 -ethylhexyl carbitol aery late 50 as section and tradename 
*NK-oligo U-340AX* mixing photoinitiator 1 part of 
available Merck "Japan supplied to commercial in 
commercial oligomer 50 section, and tradename *Durocure of 
available Shinnakamura Kagaku Kogyo K.K., (DB 
69^375-3865 ) supplied ( Daroeur] 173 ) " as, it manufactured 
adhesive precursor , 

viscosity of this adhesive precursor , when it measured in 
same way as Working Example l,as shown in 
below-mentioned Table 1 , they were 820 cps . 

[0072] 

Next, in same way as Working Example 1 > on round substrate 
of 2 polycarbonate , having adhesive precursor with thickness 
of 28;mu m due to spin coating , application after doing, 
under nitrogen atmosphere , ultraviolet light curing it did 
adhesive precursor completely in uniform . 

At time of this , it understood that adhesive layer of 28;mu m 
is formed to uniform on round substrate . 

In addition, elasrie storage modulus and gel fraction of 
adhesive layer which was measuredin same way as Working 
Example 1 , as shown in below-mentioned Table 
1 Respectively, 6.1 X 10<sup>5</sup> dynes/em 
<sup>2</sup> and were 91%. 

[0073] 

Next, pasting adjusting of 2 round substrate was done. 

Then, you inspected at front and back of environmental test 
which thedescription above is done external appearance . 

At time of this , peeling was not observed by round substrate , 
inaddition, existence of gas bubble could not recognize to 
either the adhesive layer . 

Therefore, even under environment of high temperature *high 
humidity , it understood that 2 round substrate are connected 
without adhesive layer forming gas bubble . 

Working Example 3 

"Daroeur 1 173*0.04 scetion was mixed as n- butyl aerylatc 80 
parts and photoinitiator , after placingunder nitrogen 
atmosphere , ultraviolet light was irradiated, adhesive syrup 
was synthesized. 
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[0074] 

Next, viscosity which is measured to this adhesive syrup with 
theabove-mentioned method including urethane aery late 
*UV3000B* 10 part , bydroxypropyl acrylate 1 0 part , * 
Darocurl 1 73* 1 part of Nippon Synthetic Chemical Industry 
Co. Ltd, (DB 69-057-5964 ) supplied .manufactured adhesive 
precursor of 480 cps . 

On round substrate adhesive precursor in uniform application 
after doing, ultraviolet light curing was done completely 
under nitrogen atmosphere with thickness of 28,mu m next, in 
same way as Working Example 1, with spin coating . 

At time of this , it understood that adhesive layer of 28;mu m 
is formed to uniform on round substrate . 

In addition, eJastie storage modulus and gel fraction of 
adhesive layer which was measuredin same way as Working 
Example I, as shown in below-mentioned Table 
1 .respectively, L2 X 10<sup>5</sup> dynes/cm 
<sup>2</sup> and were 74%. 

[0075] 

Next, pasting adjusting of 2 round substrate was done. 

Then> you inspected at front and baek of environmental test 
whieh thedeseription above is done external appearance . 

At time of this , peeling was not observed by round substrate , 
inaddition, existence of gas bubble eould not recognize to 
either the adhesive layer . 

Therefore, even under severe environment of high 
temperature *high humidity , it understood that 2 round 
substrate are connected without adhesive layer forming gas 
bubble . 

Working Example 4 

Mixing "Darocurl 173*0.02 seetion as isostearyl acrylate 50 
section and photoinitiator , afterplaeing under nitrogen 
atmosphere , it irradiated ultraviolet light , synthesized the 
adhesive syrup . 

[0076] 

Next, viscosity whieh is measured to this adhesive syrup with 
same method as Working Example 1 2 -ethylhexyl earbitol 
acrylate 50 including section and hexanediol diacrylate 0.1 
part, * Darocurl 173*1 part , manufactured adhesive layer 
precursor of 4000 eps . 

Next, in same way as Working Example 1, on round substrate 
having with thickness of 28;mu m due to spin eoating , in 
uniform application after doing,ulrraviolet light curing it did 
completely under nitrogen atmosphere . 

At time of this ( it understood that adhesive layer of 28;mu m 
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is formed to uniform on round substrate . 

In addition, elastic storage modulus and gel fraction of 
adhesive layer whieh was measuredin same way as Working 
Example 1, as shown in below-mentioned Table 
I respectively, 1.5 X 1 0<sup>5</sup> dynes/em 
<sup>2</sup> and were 90%. 

[0D77J 

Next, pasting adjusting of 2 round substrate was done. 

Then, you inspected at front and back of environmental test 
which thedescription above is done external appearance . 

At time of this , peeling was not observed by round substrate y 
inaddition, existence of gas bubble could not recognize to 
either the adhesive layer , 

Therefore, even under environment of high temperature *high 
humidity , it understood that 2 round substrate are conneeted 
without adhesive layer forming gas bubble . 

Working Example 5 

Durocure of Merck * Japan supplied as urethane acrylate 
*UV3000B*50 section and hydroxypropyl acrylate 50 section 
and photoinitiator of Nippon Synthetic Chemical Industry Co, 
Ltd. (DB 69-057-5964 ) supplied ("Daroeurl 1 73* ) 1 part was 
mixed, viscosity whichis measured with above-mentioned 
method manufactured adhesive precursor of2] 20 cps . 

[0078] 

Next, in same way as Working Example I, on round substrate 
of 2 polycarbonate , having adhesive precursor with thiekness 
of 28;mu m due to spin coating t application after doing, 
under nitrogen atmosphere , ultraviolet light curing it did 
adhesive precursor completely in uniform . 

At time of this , it understood that adhesive layer of 2B;mu m 
is formed to uniform on round substrate . 

In addition, clastic storage modulus and gel fraction of 
adhesive layer which was measuredin same way as Working 
Example 1, as shown in below-mentioned Table 
1 respectively, 1.2 X 10<sup>6</sup> dynes/cm 
<sup>2</sup> and were 98%, 

[0079] 

Next, pasting adjusting of 2 round substrate was done. 

Then, you inspected at front and back of environmental test 
which thedescription above is done external appearance . 

At time of this , peeling was not observed by round substrate , 
inaddition, existence of gas bubble could not recognize to 
either the adhesive layer . 

Therefore, even under environment of high temperature *high 
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humidity , it understood that 2 round substrate are connected 
without adhesive layer forming gas bubble > 

Working Example 6 

Mixing "Irgacure 651*0.04 section 2 -ethylhexyl acrylate 70 
as section and isobomyJ acrylate 30 section and 
photoinitiator , after placing under nitrogen atmosphere , it 
irradiated ultraviolet light , synthesized adhesive syrup . 

[0080] 

Next, hexanediol diacrylate 0.5 part , * Irgacure 651*1 part 
was mixed to this adhesive syrup , as Working Example 1 
viscosity whichis measured with same method manufactured 
adhesive precursor of 920 cps . 

On round substrate in uniform application after doing, 
ultraviolet light curing it didcompletely under nitrogen 
atmosphere with thickness of 28;mu m next, in thesame way 
as Working Example 1, with spin eoaiing . 

At time of this , it understood that adhesive layer of 28;mu m 
is formed to uniform on round substrate . 

In addition, elastic storage modulus and gel fraction of 
adhesive layer which was measured in same way as Working 
Example 1, as shown in below-mentioned Table 
1 .respectively, 2.6 X 10<sup>5</sup> dynes/cm 
<sup>2</sup> and were 73%. 

[0081] 

Next, pasting adjusting of 2 round substrate was done. 

Then, you inspected at front and baek of environmental test 
which thedeseription above is done external appearance . 

At time of this , peeling was not observed by round substrate , 
inaddition, existence of gas bubble could not recognize to 
either the adhesive layer . 

Therefore, even under environment of high temperature *high 
humidity , it understood that 2 round substrate are connected 
without adhesive layer forming gas bubble . 

Comparative Example 1 

adhesive syrup of Working Example 6, on round substrate 
having with thickness of 28;mu m , due to spin coating in 
uniform application after doing, completely ultraviolet lighi 
curing other than doing, with same method as 
descriptionabove, it produced basie constitution body of 
optical disc under nitrogen atmosphere . 

[0082] 

At time of this , as for viscosity of adhesive syrup with 920 
cps , as for modulus and gel fraetion of adhesive layer which 
was formed by ultraviolet light curing , as shown in 
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[0083] 



below-mentioned Table 1 , respectively, 6.3 X 
10<sup>5</sup> dynes/cm <sup>2</sup> and ii was 10%. 

Next, after doing pasting adjusting of 2 round substrate , you 
inspected atfront and back of environmental test which 
description above is done external appearance . 

peeling was not observed by round substrate before 
environmental test , in addition.cxistence of gas bubble could 
not recognize to either adhesive layer . 

But, gas bubble was observed to adhesive layer after 
environmental test . 

As a result, when gel fraetion is under 50%, quality of optical 
disc itunderstood that it decreases. 

[0083] 
[Table 1] 
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[0084] 

Working Example 7 

sample 1-13 of laminated optical disc was produced in 
aeeordance with ihebelow-mentioned technique . 

Furthermore, evaluation of presence or absence of occurrence 
of gas bubble and theaccuracy of measurement of thickness of 
adhesive agent layer was expected, the optical disc of 2 was 
produced *, concerning respective sample . 

Durocure of Merck * Japan supplied urethane aery laic 
*UV3000B* of Nippon Synthetic Chemical Industry Co. Ltd 
(DB 69-057-5964 ) supplied of ratio (parts by weight )which 
is stated in below-mentioned Table 2 (UA ) and 
hydroxy propyl aery late (HPA ) andas photoinitiator 
("Darocurl 173* ) 1 part was mixed, UV hardening property 
adhesive prceursor was manufactured. 

As for viscosity of adhesive precursor which it acquires, when 
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In order next, adhesive precursor which is acquired on 
respective one surface of transparent round substrate of pair , 
2 polycarbonate , respectively to become predetermined 
thickness , application itdid in uniform with spin coating 
method . 

application rate which is stated in below-mentioned Table 2 
(rpm ) and itexecuted spin coating , with coating time 
(seconds ). 

Next, in substrate lamination apparatus which is shown in 
Figure 3 excluding thedifference where ultraviolet lamp has 
not been shown round substrate which 2 adhesive precursor 
which it produces as description above application is done it 
installedin specified position of same group sheet lamination 
apparatus , pasted together under reduced pressure vacuum of 
l.OTorr. 

In addition, case of this pasting together, it was possibleto 
superpose substrate easily by falling substrate of inside 
topside of 2 round substrate due to gravity , making use of 
mechanical *chuck mechanism of lamination apparatus . 

vacuum which after completing superposition of substrate 
atonce, has been applied first was torn, substrate was removed 
and the external appearance of layer of adhesive precursor 
was observed with visual , 

You did not discover gas bubble , but continuing, in 
observation, the micro void of several tens of micrometers 
plaee where of layer of adhesive precursor * il couldrecognize 
size with optical microscope which it executes. 
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[0086] 

Continuing, you inserted in pressure vessel which prepares 2 
round substrate which itsuperposes separately, you introduced 
compressed air of 5 kg/cm <sup>2 </sup> over 30 seeond , 
pressurized. 

It removed substrate from pressure vessel , when external 
appearance of layer of the adhesive precursor is observed with 
optica] microscope again, as for microvoid it could 
notdiscover completely. 

Lastly, 2 round substrate which arc superposed were inserted 
in substrate lamination apparatus again,ultraviolet lamp of 
attachment lighting was done, ultraviolet light of wavelength 
200-400nm through substrate , was irradiated to layer of 
adhesive precursor . 

photopolymerization reaction advanced, through adhesive 
agent layer which is hardened substrate pasted and sample 
1-1 3 of optical disc which it can be brought togethcracquired. 

Using thickness measuring apparatus which uses multiple 
focal points optical sensor of Keyence supplied , it measured 
the thiekness of respective adhesive layer of sample 1-13 of 
optical disc , with the nondestructive , noncontact on basis of 
designated measurement condition . 

Kind of measurement result which is shown in 
below-mentioned Tabic 2 acquired. 

Furthermore, "average thickness (;mu m ) " respectively in 
Table 2 , with mean of the thickness of adhesive agent layer 
of sample of 2, in addition, "scatter of thickness (Difference 
of maximum value and minimum value ) " cascwhere scatter 
of thickness of adhesive agent layer was measured, is 
measured value concerning disk entirety track (Tr.WTr.6 ) of 
6 kinds which differ mean and circumference radius 
concerning respectively. 

In addition, for referring, in commercial of 3 kinds optical 
disc , #1, #2 of the available DVD -9typc and # 3, concerning 
"average thickness " and we have decided to inscribe 
measurement result of "scatter of thickness " to 
below-mentioned Table 2 . 

Furthermore, optical disc of DVD -9type which is used here 
in each case,is something which connects polycarbonate 
substrate (nominal thickness :0.6mm ) of pair with acrylic 
adhesive of UV hardening property . 

[0087] 

[Table 2] 
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[0088] 

EspeeiaJly, in case of optical dise of DVD -9type , as for 
seatter of the thickness of adhesive agent layer it will be 
required, that they are 20;mu m or less with disk entirety , in 
addition, with respective track it probably will berequired that 
they are 8.0;mu m or less . 

When measurement result which is stated in above-mentioned 
Table 2 with these requisite as premise is compared, with 
optical dise , by comparison with the commercial optical 
disc , it understands with this invention that scatter of 
thickness of adhesive agent layer is small markedly. 

Working Example 8 

Following to technique which is similar to Working Example 
7, it produced the laminated optical disc , but in case of this 
working example , way it states in below-mentioned Table 3 , 
in order adhesive precursor of viscosity 2000cp on respective 
one surface of the transparent round substrate of pair , 2 
polyearbonatc , respectively to become predetermined 
thickness , application it didin uniform with spin coating 
method . 

Case of spin coating as for application rate as for 4700 rpm , 
coating time they were 5 second . 

[0089] 

After completing superposition of substrate at once, removing 
the substrate from substrate lamination apparatus , you 
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observed external appearanee of layer of adhesive precursor 
with visual , 

You did not discover gas bubble , but continuing, in 
observation, the microvoid of several tens of micrometers 
place where of layer of adhesive precursor * it couldrecognize 
size wiih optical microscope which it executes. 

2 round substrate which it superposes after pressurizing with 
introductionof compressed air „ when external appearance of 
layer of adhesive precursor is observed with optical 
microseope again, as for microvoid which is observed 
beforcpressurizing it could not discover completely. 

[0090] 

Furthermore, when thickness of adhesive agent layer of 
laminated optical disc which isacquired was measured, kind 
of result which is shown in thebelow-menlioned Table 3 
acquired. 

Working Example 9 

Following to technique which is similar to Working Example 
7, it produced the laminated optieal disc , but in case of this 
working example , Durocure of Merck * Japan supplied as 
urethane aery late 60 section, isobornyl aery late 40 section and 
photoinitialor of available Nippon ftayaku Co. Ltd. (DB 
69-054-7468 ) supplied ("Darocurl 173* ) 1 part was mixed to 
commercial as tradename *UX-4101*, UV hardening 
property adhesive precursor was manufactured, 

viscosity of adhesive precursor which it acquires, as stated in 
thebe low-mentioned Table 3 , was 7600 cps . 

In order this adhesive precursor on respective one surface of 
transparent round substrate of pair , 2 
polycarbonate ^respectively to become predetermined 
thickness , application it did in uniform with spin coating 
method . 

Case of spin coating as for application rate as for 4500 rpm , 
coating time they were 7 second , 

[0091] 

After completing superposition of substrate at once, removing 
the substrate from substrate lamination apparatus , you 
observed external appearance of layer of adhesive precursor 
with visual . 

You did not discover gas bubble , but continuing, in 
observation, the microvoid of several tens of micrometers 
place where of layer of adhesive precursor * it couldrecognize 
size with optical microscope which it executes. 

2 round substrate which it superposes after pressurizing with 
introductionof compressed air , when external appearance of 
layer of adhesive precursor is observed with optical 
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microscope again, as for microvoid it could not discover 
completely. 

[0092] 

Furthermore, when thickness of adhesive agent layer of 
laminated optical disc which isacquired was measured, kind 
of result which is shown in thebelow-mentioned Table 3 
acquired. 

Comparative Example 2 

Following to technique which is similar to Working Example 
7 j it produced the laminated optical disc , but in case of this 
example , for comparing, Durocure of Merck * Japan supplied 
as ethylene oxide modified bisphenol A diacrylate 60 section, 
phenoxy ethyl aery late 40 section and photoinitiator of 
available Nippon Kayaku Co. Ltd. (DB 69-054-7468 ) 
supplied ("Daroeurl 173* ) 1 part was mixed to commercial as 
tradename *R-551*, UV hardening property adhesive 
precursor wasmanufactured. 

viscosity of adhesive precursor which it acquires, as stated in 
thebelow-mentioned Table 3 , was 150 cps . 

In order this adhesive preeursor on respective one surface of 
transparent round substrate of pair , 2 
polycarbonate respectively to become predetermined 
thickness , application it did in uniform with spin coating 
method . 

Case of spin coating as for application rate as for 3000 rpm , 
coating time they were 3 second , 

[0093] 

When thickness of adhesive agent layer of laminated optical 
disc whieh it aequires wasmeasured, kind of result which is 
shown in below-mentioned Table 3 acquired. 

Comparative Example 3 

Following to technique which is similar to Working Example 
7, it produced the laminated optical disc , but in case of this 
example , for comparing, Durocure of Merck * Japan supplied 
as urethane acrylate *UX-41 01*50 section of Nippon Kayaku 
Co. Ltd, (DB 69-054-7468 ) supplied , ethylene oxide 
modified bisphenol A diacrylate *R-55 1 *50 section and the 
photoinitiator of Nippon Kayaku Ca Ltd. (DB 69-054-7468 ) 
supplied ("Daroeurl 173* ) 1 part was mixed, UV hardening 
property adhesive precursor wasmanufactured, 

viscosity of adhesive precursor which it acquires, as stated in 
thebelow-mentioned Table 3 , was 43000 cps . 

In order this adhesive precursor on respective one surface of 
transparent round substrate of pair , 2 
polycarbonate respectively to become predetermined 
thickness t application it did in uniform with spin coating 
— tk n j 
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[0094] 
[0095] 

[a 3] 



method . 

Case of spin coating as for application rate as for 5000 rpm , 
eoating time they were 10 seeond . 

[0094] 

When thickness of adhesive agent layer of laminated optieat 
dise which it acquires wasmeasured, kind of result which is 
shown in below-mentioned Table 3 acquired. 

[0095] 

[Table 3] 
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Tr. 1 


Tr.2 


Tr.3 


Tr.4 


Tr.5 


Tr.6 




2000 


4700 


5 


512 


9.4 


1.9 


3,7 


2.4 


3.7 


2.1 


4.1 




7600 


4500 


7 


94,7 


18,4 


1. 2 


2.] 


1.3 


L2 


1.6 


6.2 




150 


3000 


3 


22.3 


12. 9 


3.8 


3.2 


3.5 


3,5 


4.1 


8.2 


mm 3 


43000 


5000 


10 


141.4 


24,0 


3,1 


2.6 


2.1 


2,9 


2.2 


4,6 
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[0097] 

*©«i»SIJlO)JIS*l=ftSttKttffl©IS»»l 



[0096] 

From measurement result which is stated in above-mentioned 
Tabic 3 , with the optical disc , by comparison with optical 
disc of Comparative Example 2 and 3 > it understands with 
this invention that scatter of thickness of adhesive agent layer 
is small markedly. 

[0097] 

[Effects of the Invention] 

As explained above, according to this invention , simply and 
laminated optical disc whiehpossesses quality which is 
superior can be offered with producible . 

Especially, because with laminated optieal disc of this 
invention , adhesive precursor of thespecific viscosity range 
was used for formation of adhesive layer , eoating property 
beingsatisfactory, there are not times when gas bubble enters, 
in addition,on substrate which had relief pattern application 
they are possible to the flat . 

Beeause, liquid state adhesive precursor which had viscosity 
an above-mentioned way information of adhesive agent layer 
was used even with another embodiment of this 
invention ,eoating thickness being uniform in accordance with 
simple technique , laminated optical disc of high quality 
which does not have mixture of gas bubble which includes 
microvoid can be offered. 
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In addition, when you follow this invention method , there are 
not either timeswhen gas bubble enters into adhesive layer 
which laminated optical disc of this invention itis possible, 
lies between between substrate to produce easily with 
thesimplc step . 

Especially, by fact that facility , especially substrate 
lamination apparatus of this invention is used, it can execute 
production of optical disc a this way, efficiently. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a lateral cross-section which shows optical disc of one 
surface regeneration 2 layers type which is 1 example where 
laminated optical disc of this invention is desirable, 

[Figure 2] 

It is a oblique view which shows manufacturing method of 
optical disc of one surface regeneration 2 layers type of the 
Figure 1 in process sequence . 

[Figure 3] 

It is a lateral cross -section which shows configuration of 
substrate lamination apparatus which is used for 
theproduction of optical disc of Figure 1 . 

[Figure 4] 

Expanding configuration of end of shaft of substrate 
lamination apparatus which isshown in Figure 3 , it is a 
oblique view which it shows. 

[Figure 5] 

It is a lateral cross-section which shows I modified example 
of substrate lamination apparatus which is shown in the 
Figure 3 . 

[Figure 6] 

It is a lateral cross-section which shows modified example of 
another of substrate lamination apparatus which isshown in 
Figure 3 . 

[Figure 7] 

Furthermore it is a lateral cross-section which shows 
configuration which provides the press in substrate lamination 
apparatus of Figure 3 . 

[Figure 8] 

Furthermore it is a lateral cross-section which shows 
configuration which provides the press in substrate lamination 
apparatus of Figure 5 . 

[Explanation of Symbols in Drawings] 
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Drawings 
[01] 



lo 

optical disc 
II 

opening 
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first transparent substrate 
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second transparent substrate 
16 

first information recording layer 
18 

second information recording layer 
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adhesive layer 
30 

substrate lamination apparatus 
32 

vacuum chamber 
33 

main body of vacuum chamber 
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first shaft 
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second shaft 
70 

pressurized gas supply apparatus 
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pressurized gas source 
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valve 
76 

pressurized gas supply hose 
[Figure 1] 
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